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(54) MATERIAL FOR IMMOBILIZING BIOLOGICALLY ACTIVE SUBSTANCE AND IMMOBILIZING METHOD 

(57)Abstract: 

PURPOSE: To obtain a material composed of a substrate and a polymer compound supported on the substrate 
and having a carbodiimide group, capable of easily immobilizing a biologically active substance and useful e.g. as 
immobilized enzyme, antibody or antigen or a diagnostic having immobilized nucleic acid. 
CONSTITUTION: This material for immobilizing a biologically active substance is produced by reacting a 
substrate consisting of a 96-hole microplate made of polystyrene with a diisocyanate compound such as 4,4- 
dicyclohexylmethane diisocyanate and a diamine such as 1 ,4-diaminobutane, adding a solution of a polymer 
compound having a carbodiimide group and prepared by treating with a carbodiimidation catalyst such as 3- 
methyM-phenylphospholene-1 -oxide and incubating the mixture at 60° C for 1hr. An aqueous solution of a 
biologically active substance such as enzyme, hormone, antigen, antibody, hapten, peptide or DNA is poured into 
the well and treated at 37° C for 2hr to immobilize the active substance to the material. 
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(1) T^i7Dyi/-MA,ODNAtU^-0@ 
30 )to 

77-W?-M13mpl801ac' ZS^CO 
v;^^D— — >ifD-<i b<D*pfr%2 9 b a s e*S5t 
U (MILLIPOREttS, Cyclone Plus DNA/ 

RNA Synthesizer) t<t0> JKT^SE^J^DNA* 
^b&o £CD-&j&DNAGD5 ' *^JCfi, S^WICX 

T^^h (MILLIPOREttS) &»*iiA.^o 

5' BGA GGA TCC CCG GGT ACC 
GAG CTC GAA TTC 3' 
[0 0 4 9] #UX5 1 P>»C09 6ft^-f#tl7U-h 
(DVx.)V5ft\Zjj)V#z?"(^ Hft^ftS»l«)0. lm 
1 S:SP^> 6 0tTmm>*a^-hUco ^x;i/ 
SX^/-;VTJ:<«5»U 6 0^3 0^1^, 
fc^^^SiJSn^DNA^UrfV-^Sg (±f2JSSffi 
ni <D 1 0 pmo 1 /m 1 SSO*^ffi) 0. lmlS: 

50 LT^&V^x^H/ (7y>i?) <Di5<D&<D5ftzS-0\Z 



(7) 

11 

(ajt£HI# 1 ~ 5 ) fc#ttU 3 7tT2l^«lx 
fc. 05£4t;&, MS*0. 3ml-?5, 6HJ«fc<ifcj$ 
U 6 CC-C3 O^SILfc. ^BtmK«#H 

[0 0 50] (2) &tti 
X HP y h 7 fcf >7)Vjj U 7 * X 7 r 9— tfn >> J 3. 
y-h©?x;P3?M^©#®SW!»»£#3*.3 C7*n 
y + >^"T-5) fcid, DNA@£rt;#lg£J6L&?x;P 
JC» (3X Bovine Serum Albumin (BSA) 

/0.2M NaCl/OlMTris HCl. 0.05* Triton-X-100) 0.2 10 
m 1 Srflnx.. 3 7t7?3 0^>*a^-H//S:. BS 
AJtJ££&3l|&£&, XM^hTtTS^rni^U?* 
^7 7^-K3>yay-^iS (125pg/ml Streptavi 
din-Alkaline Phosphatase conjugate (CLONTECHgVO. 
2M Tris HCl, 0. 05X Triton-X-100) 0. 1 m 1 £SD 
A, IlT3 0M>*a^-H/fi:. ^<AT?, 8fc#ilJc 
1 (0.2M NaCl/O.lM TrisHCl, 0.05X Triton-X-100) 
0. 3 m 1 T 1 0 3 llifcit* U Mir, &&Wi2 

(0.1M NaCl/O.lM Tris HCl, pH9.5/50ml MgCl 2) 0. 
3m 1 T 1 »HJ§?£ (lmg p-Nitropheny 20 

lphosphate disodium salt hexahydrate/O. lMNaCl/0. 1M 

Tris HCl, pH9.5/50ml MgCl 2 ) 0. lml^it);*., M 
ST?2mf|BJ»ftEi6:a*fc. 2R?ffltEmm. frfrx/l'* 
®i§i£©&3tea^#«afr£fflV>T80£L;fc. *©*t 

1 fr^f. 

CO 0 5 1] ^Jg0!12 

(1) V-T^DTTV— h±^<OXbU7'h7\d^>7)l 

jJ? »J X >S© 9 e^T'f^n^ix— l-co^x^S^: 

6-10) iC^M^-f 5 Ffc£4M&!K 1 O 30 
0. IraISM, 6 0 < CTH$NH>*:x'S— hb 

&. ^x^^y-^T.JXifcfru xhi^hrt; 

i?>7MU7*X77^- tf3>^3Ly-h^jat (12 
5pg/ml Streptavidin-Alkaline Phosphatase conjugate 
(CL0NTECH§S)/0.2M Tris HCl, 0.05X Triton-X-100) 
0. lmlSJuA, 3 7t!T3 0 

[0 0 5 2] (2) &tti 
i5fc#f£l (0.2M NaCl/O.lM Tris HCl, 0.05X Triton-X- 
100) 0. 3ml-eiO^30J1c»U HiC gfc# 40 
WL2 (0.1M NaCl/O.lM Tris HCl, pH9. 5/50mlMgCl 2) 
0. 3 m 1 T 1 HJSfe^Lfc^ mnmWt ( (lmg p-Nitr 
opheny lphosphate disodium salt hex ahydr ate/0. 1M Na 
C1/0.1M Tris HCl, pH9.5/50ml MgCl 2) 0. 1ml £}jn 

£i&-C2l$p B 1fS6KlS3-e2l:. 2^raSiS^, 
x^iC^^TmmiCt^fi^^ff^^lC. §9i 

o^ms«2tc^T. 

[0 0 5 3] fHiS0!l3 
SWibTW3}?'JX5 1 ^>ia - 7-1'^P7 p U— h (SUMILO 50 



■1#W¥8-2 3 9 7 5 

12 

N ELISAffl 9 6 F 7>- h type C 5K hft 

&i£5. 7. 8, 9£fflV>, HJSCTli^WK^fT 
■oTz. ife^SrS 1 tC^"f. 
[0 0 5 4] S&86094 
StJtLTCD, ^JSCS|3T^fflUfct)©i:IM«a)7j?UX 

&5, 7, 8, 9%mi<\ mmw2 iimm<»n®i*fT-o 

Tz. 1 fC^To 

[0 0 5 5] ^g$I5 

ttl SSaL/JtV-f ^07W HdO. 0 1MCHEP 
ES (pH7. 0) TtSiLfcACTHA7'5 i Ht , JJ 
V- 3.7 tt§8) (lmg/ml) 0. 2 

gf&Lfc. £0jgf££3[5HiD>ILfc. 7~tiy3F>?m 
(1 0 5KB S A<£-^trO. O1M0HEPES, pH 
7. 0) 0. 2ml47x;H:^U 3 7 < C"C3 0^ 
RfoiStt. ^xJKO^Sr^T. 0. 0 1MCHEP 
ES (pH7. 0) 0. 2ml£^aU tt^L-fc. E 
©Jgf££3[el*S0jgLfc. S(ACTHY7XIgG (C 
YMBUS/H ^-y--f X>X»J55^;> FttK, lmg/ 
ml©5 0%^0-fcn-Xjgig© SO. 0 1MCHEP 

rs (pH7. o) 1 0 0 mzftft.vrzmmo . im 
1 s^x^t^au g®T?3 o#h&s-&;S:Hj&&, 

Jg^fcteT, 0. 01MOHEPES (pH7. 0) 
0. 2mlBSU fo&Vtz, ZL<DWift&3®m*)]lZ 
LTz. ttV^X I gGi^I gG-7M'J7*X7T 
ifn>^3.y— 1- (Kirkegaaer & Perr^tf^hU 
— ttK, lmg/m 1 ©5 0 96 2"J-feD-Xi§3£) £ 

0. 0 1MCDHEPES (pH7. 0 T? 1 0 0 0 fe\Zft 
SlVfzmmo. 0 1ml MT73 O^K/SSi* 
Tzo KJfclS, ^iS^JTCO. 0 1MOHEPES (pH 
7. 0) 0. 2m 1 Zft&Vm&Vfz. £©SSffS:3@ 
^OilLfc. -7x;HcS«^« (5 OmM*^BS$ari§ 
i (pHlO. 0), 5mMMgCh, 5mMp-r: 
hD7i^ l J>82th'J7A) 0. OlmlSJn 
^ 3 OW lmfflBLfeZHrz. 0. lNzKK^-h'J^ 

A&mmo. 2misan^., Rfcz^-ztt. y&tyt 

mt[-V4 0 5 nmOKiKttSrjBajeLfc. 5 

[0 0 5 6] ^JS0!I6 
#UX^P>tf— X [Poly(styrene-2X divinyl benzen 
e), 200-400mesh] 5 g ^:fS)V^^ 5 Yfc&tfamWL 

1, 2. 3, 4> 6> 10, 11, 12, 130l&RS9t 
(THFT1 0f&^»0 1 0 0ml C3 O^Si^bfe 

^. 6 orTSI^Pfl^b, W'fSHfcdftW 



13 

fS?l Mg/l Oml C3 7 < CT2^S)K^ tf-X£ 
tf^T-f^-T^WWU 5 0 0 m 1 TSfcSK 

&»U DNAitk'-XSffc. HMW 1 1 

®WL3m 1 (CUBA. 2RfPfl«©gf}R04 0 5 nm©®# 
S&#ft7fcg§r£ffiV>TS!lJ6U£. -€"©«S:££3? 1 ICS 

•r. 

[0 0 5 7] 

«Stf-X£«a£;&6lxTV>fcV>lf--X © 
■£tl-?tllg£, mS^2-Cffl^fcX bU7bTW> 

U If*5 0 0mn?ffi#, XhWXhTt? 

X^#fe^^-e, HSSCT2«hH«lrft#S:fT^, 
i3ml tCfinA, 2 U#BB&©i§j£©4 0 5 nm<Df&ytm 

•r. 

[0 0 5 8] $mm8 

(1) PET7^;PA±^©DNA^UrfV— ©HJt 
#'Jlfl'>fl/7^l^-h (PET) 7^MSlc 
mx 5 c mfflg^CMU £©7>f ;WA±{C:2j;P# 
^5Hft-&Wtl~4, 6. 10~13©#*0. 

5m 1 SrXt:>n-^-TStaLS:. £©:7^;kk£8 

CSSE^I 1 © 1 0 0 pmo 1 /m 1 &«**§*£) 
1 M 1 S*J^y-<5 Hft^fel?«aU&7^Mi:t 
a^31^SSbTV^V^^;PA C/5>^) lC*©fe© 
3 H-y W^Oi/M. £i&T?l O^H^Lfc. 
[0 0 5 9] (2) 
&m«. CLONTECH*fc©GENE-TECT Detection System^ffl 
V>> tSf^B. ^©Detection Protocol \Z$t-otc. &>T\Z 

(a) ZfUy3r>tf 

A-f X'JA'y^tDNA@5t7-r;UA&An, 3%BS 
Aj&i£2m 1 £in;L, 3 7t:, 3 0^>^-ht 

(b) X hl/XhTbf^^TJ^U^^X^r^— tfn 
>^3.y-b©*§-&BSAj§l&£©3ll$£^ Xh^X 
h 7 \£i?>7)ViJ U 7 * X 7 r tf n >5?3.y— hig 
& 1 m 1 £Jn*.. 3 05K>*3."«— hf-5. 

(c) ife# 

ft&ttl (0.2M NaCI/O.lM Tris HC1, 0.05% Triton-X- 
100) © 2 m 1 "C 1 0 ftr5r> 3 Ultt^f*. 

(d) 7 



(8) #M¥8-2 3 9 7 5 

ife#i£2 (0.1M NaCI/O.lM Tris HC1, pH9.5/50ml MgCl 

1) ©2mlT?l[Hl@&T5. 
(e) 5S&$if£ 

(tt#JK2 <0. XM NaCI/O.lM Tris HC1, pH9.5 
/50ml MgCl 2) ©lml+BCIPJgSc (50mg 5-Bromo- 
4-ch 1 or o-3- indolylphosphat e/900ml Dime thy 1 f ormami d 
e) 3. 2u 1 +NBT?St (50mg Nitro Blue Tetrazoli 
um/1.8ml 70Xmetbanol) 6. 4 n 1) lmlfcin*-, S 

i<? (f) mm 

[0 0 6 0] mmms 

(1) PET±^©Xh^yhTtf^>T;U*»J^X7 

3 tmrnoum-?* /w?sm 5 Hb£%i§?£ 1 ~ 

4, 6, 1 0-1 SSSgtfc?^^!:, Xhl/Xb 

(125pg/ml Streptavidin-Alkaline Phosphatase conju 
gate (CLONTECHffi/0. 2M Tr i s HC 1 , 0. 05* Tr i t on-X-10 
20 0) £#;M*vH'S FYb£4re&8L£7W^A£»« 
Ma^iSLTV^V^^^A <X5>:J0 ld*©*©3 
h^nyM, 1 0#fflH)£l,fc. 

[00 6 1] (2) 

(a) ifc# 

Sfc#Jj£l (0.2M NaCI/O.lM Tris HC1, 0.05% Triton-X- 
100) ©2mlT?l 0#^O3|5Jift#b£. 

(b) /Xy7r-J3(l 

i£#i£2 (0.1M NaCI/O.lM Tris HC1, pH9.5/50ml MgCl 

2 ) ©2m 1TM Isie&Ufc. 
50 (c) 3gfi&f£ 

aS&SK («5j*jR2 (0.1M NaCI/O.lM Tris BC1, pH9.5 
/50ml MgCl 2 ) ©lml+BCI Pjgfcc (50mg 5-Bromo- 
4-chloro-3-indolylphosphate/900ml Dimethyl formamid 
e) 3. 2 w 1 + NBTi& (50mg Nitro Blue Tetrazoli 
um/1.8ml 70Xethanol) 6. 4 u D lml £SD*., S 

s©nt^fT 3 mm%&Kfe2i£rz. 

(d) 

2 tC^T. 
[0 0 6 2] 0 
40 (1) ^7X±^©DNA^UrfV-©@« 

£&JS8cl~4. 6. 10~13S*BUSM«3t 
H«©*j* J; ?) D N A £B£ L fc. 

(2) «UB 

HJS093 tra«©^CJ:D03eDNA^ffiL&. «f 

2 tc^-r. 

[0 0 6 3] *iSC3|l 1 

(1) ^7X±-N©XM^7 r h7tfv J >7;l'* , J^X7 

r 9— i?n >-^ay- h ©@^ 

50 HJS^il 3 i|^«©*}ST^^X*ffilC 1 0 %*;w#>?-f 
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3 h*ft-&48>&i8ti~4 6, io~i3fc«au mmm 

4 t II & ©7jffi <fc 0 X 7° V 7 1 5? > t;v* U #X 

(2) &a 

SliSM 4 £ H51iS©7j&lC «fc 0 B£X h W h 7 1 i»7 

£^ 2 fc^T. 
[0 0 6 4] HJgflll 2 

(1) ^K-h^WDNA^Uzrv— ©B5£ 

*js^ 3 tmmojjm-cmtiiimiz i o x^**?^ 3 

H-ft-a-tl^ 1 ~ 4 , 6, 10~13S«SU f£iS09 

3 £H&©7j&lC«fcDDNA£B5£L*:. 

(2) jam 

*JSCT3 i|i3S*©7j&K:<fcDB£DNA£|fcaL£. *§ 

2 fC^-T. 

[0065] mmmi 3 

(1) ^«±^©XM/^h7tf>?>7;p*'J*X7r 
^— tf 3 >3^3.y— h ©B£ 

3 tra^©^T^««BfflC 1 0 XTJ^v-f 5 
Kfc£tt*»tl~4, 6, 10~13$«SU 

4 £ |!3«©7jj£l:: J: 0 X W7 V 7H^>7M U 
7r^- tfn>i?n.y-h*B«Lfc. 

(2) tfeta 

4 tra«©7jj* C«t 0 B£X h 1/7* h7 tf-7>7 

&s 2 ictk-t. 

[0 0 6 6] ft. _tfE$ISg^8~l 3fCOViT. &*© 
a#±©Sai?*-*iBI^Lfct^^O. 5~UmTJ& 
ofc. X. ^-*©«S*ffi©^K«RSSI^L'&i:Jl^ 
2 1 0 0 cm- 1 {tfioa/UKSM" 5 HtC#^T©®»R*t 

£0. **tJt©&g«:;*7;P#v , -'f 3 Hft;-&!»T?fc-5Ct 

[0 0 6 7] SUg0dl 4 

(WhatmanttiJ. 5M^4 2) SrTJJl'tfvH' 3 F 
j§?£l. 2, 3, 4, 6, 11, 10, 12, 13©t 
S?i£ (THFT2 0te*»0 \Z1 0IMWg»Ufc&, 6 

d©5iffi{C, glJgCS|3 tra«©7j?*fC<fcDDN 

a&b&u ^mLfc. «g£&3* 2 ic^-r. 

[0 0 6 8] gdlffll 5 

[0069] $mmi 6 

SO. 7/zm) S*;i/^-7-f 5 F<fc£***l. 2, 
3, 4, 6, 10. 11. 12. 1 3©^f5JS (THF 

-e2 0fg^s?) i o#raiai/fet. 6 0*c-e3 0#ffl 



(9) 8-2 3 9 75 

-f v'a^SMolecular Cloning 9. 31-9. 51 (Wo 1 ecu 1 
ar Cloning, a laboratory manual second edition, co 
Id Spring Harbor Laboratory press 1989)(cS£oTff 

[0 0 7 0] Stgfctmtt, DNA^lY-*- (^S 
iittK, DNA MW Satndard Markers, A -Hind III Diges 

t) i(jgsi %7%a-*y)i>mm.ftW)-cttmhrz.'& 

10 T, A DNA (^jgjgthS?. bacteriophage Acl 857 S 
am7 NAs) SrSiC. STRATAGENE^t®. Random primerBri 
otinylation KitSfflViTfPMLfcfcf^MbT'P— 7 
0. 5 n g&WJVy-IXUTz. ft, h7>7s7r- 
-hp-fe;pn— X^>7U>\Zfft>tl^— 

u >7vy\zftt>tix\,*2>\jvmMt^5& 

TttfffctlT. »tiKA^7U^-fe*-->3>©j*f£fc 
^ffbfc. &tttKt. STRATAGENEttS, Flash 

(SSiSg) Detection Sys t emit «fc Off ofc. -?•©>£ 
a? 7#D-X«ft&»lC<kD4m£ft£77^*>h 

[0 0 7 1] Jttfc091~l 5 

5 iLnmzmkhxvcMtmhvit. ne*tt«i, 2© 

[0 0 7 2] JtU^17 (fi£*&»CJ:^DNA©^a) 

-5 9f\,9fr7fr7 t t H OJ ^fc^fff D N A 
©fl^«S£fc<fc<5B£te©§!) 
50 77—7^^-M13mpl8<Dlac' ZS^tCD 
v;i/?^D— -y#*M h©4>*^2 9 b a s e&Mfe 
b, DNA-g-^tS (MILLIPORESif?. Cyclone Plus DNA/ 
RNA Synthsizer) K<fcD, «T©^SE?U©DNA<£-& 
figbfc. ^CMDNA©3' *j®*^2#S©E^J© 
&WIZU, M1Rmz7.hUZfb7\£> f >7)l'}] , )y*Z. 
yy9-tt>V=L>f-Y2y>-\>7*t&^Z>tz.mz. 
tt?>7*7,7*JV7S^ h (MILLIPOREttK) 
5' *^ir«, 75y«J>*- (MILLIPORE&S) 
V&)Lh1t. ft, tt<?>y*7.7T)l7$?<1b\** 
40 BT?73/'J>*-«, H2N-mfc, 
SBfJ 2 

5' H2N-GAG GAT CCC CGG GTA 
CCG AGC TCG AAT TB C 3 ' 
[0 0 7 3] #UX3 ; l/">MV-1'^a7>-b (SUMILO 
N ELISAffl96F7W~ hType A (ft£^-£7-f hit®, 

^M«75/S) ©57tlc2%^;^;P7;i/xt H 

^saa^u-H) mm (2%w^7;i'ftH/p 

BSig®S^(pH7. 4) 0 5:0. 1 m 1 
L, ^MT2^fW4!cBUfe. *T2@i5fe#^, 73 y«J 
50 >*— i«$ - 1! >SSD N A t 'J ^T-Sf (±|B 



(10) 
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MM&M 2 CD 1 0 pmo 1 /m 1 i@g;>k&a$j&ti£) 0 . * 1 
lml *2%>f)\,?)lT)W\l\z9m.V3L)\<5?l (M.m [0074] 
#^1~5) CML. 3 7 < CT2B#IWSJfcLfc. tfctH [3J1] 
ttiieilSSCailTfTofe^tllfilcD^jSTfif^fe. *g* 



at* 




m 




(Ab s. ) 






1 


1 


pssi 


DNA 


4 4. 1 
±0. 7 


0. 4 9 
±0. 0 4 


2 


1 






1 0. 9* 1 
±0. 9 


0. 6 7* 2 
±0. 0 8 


3 


5, 7-9 


FSS 


DNA 


3 0. 7 
±0. 5 


0.4 9 
±0. 02 


4 


5, 7-9 


PSK 




1 0. 6 
±0. 4 


0. 6 2 
±0. 07 


5 


1 


PSfi 




5. 07 
±0. 03 


0. 9 7 
±0. 03 


6 


1 0-1 3 




DNA 


1 00 


1. 5 


7 


1-4, 6, 
1 0-1 3 


PS»lf-X 




5 5.5 


0. 5 


1 7 




PSM 


DNA 




2.6 1 
±1.36 



*isffe*s-r* *2 tt-fe 

[«2] 



506« 

JttfcH 


tea 








its 




8 


1-4, 6, 
1 0-1 3 




DNA 


0 


X 


9 


1-4, 6, 
10-13 


PET7<f As* 




o 


X 


1 0 


1-4. 6, 
1 0-1 3 




DNA 


o 


X 


1 1 


1-4, 6, 
1 0-1 3 






o 


X 


1 2 


1-4, 6, 
1 0-1 3 


am 


DNA 


o 


X 


1 3 


1-4, 6, 
10-13 






o 


X 


1 4 


1-4, 6. 
1 0-13 




DNA 


o 


X 


1 5 


1-4, 6. 
1 0-1 3 






0 


X 







[0 0 7 5] »Dav»*>fBf*ite«»» Rt* 
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CSfflB] ¥fi£6*£8£2 30 
mMtiE 1 ] 

mjEMmmm^i wmm 
miEttmrnsz] 0004 

[0 0 0 4] 

1. 5' ^\z^-)vm^-t^mkt^~ )v&& 

(P. J. R. Day, P. S. Flora, J. E. 
Fox, M. R. Walker, Biochem. 
J. , 27 8, 735-740 (1991) #Ji) &<D 

(N4» Z.<Dmm\zm-?Z>1&<Dj3mz-O^T\t* Sore 
n R. R, Me t t e R. L, S v e n d E. 
R, Anal. Biochem. , 198, 138-1 
42 (1991), Jonathan N. K, Jos 
eph L. W, Joseph P. D, Rachel 
E. M, Mary C, EugeneL. B, Nuc 
leic Acids Res., 1 5,2 8 9 1 - 
2909 (1987), Al lan J. M, Jeff 
rey R. B, TerenceW. P, Bioche 
m. J., 191, 276-279 (199 0) J. 
A, Running, M. S. Ureda, Biote 
chnirues, 8, 276-279 (1 99 0) $ 
ICfEfcSftT^S. ) 

2. -hu±)vu—xxui-{u>m±\zuvm$ti&^ 

\*tia&Mm\Z f&mmfe (J. Sambro 
k, E. F. Fritsh, T. Maniatis, M 
olecular Cloning, Cold Spr 
ing Harbor Laboratory Pre 
ss, Second Edition, page 2. 
109-2. 113 and page9. 36-9. 
4 6) LfcD. vlin^ih±i:ii©f^tTH 

5£ (G. C. N. Parry, A. D. B. Ma 1 c o 
lm, Biochem. Soc. Trans. , 17, 
2 3 0-2 3 1 ( 1 9 8 9 ) ) "T £^©#>S©JrcB5t 

[^SS*tIE2] 

miEtt&wmz] wmm 

imiEM&mBZ] 0 0 6 0 
HilESFtH £3g 
[JitlEf*^] 

[0060] mmwQ 

4, 6. 1 0~1 3$SILfc7^;PAl:, XM^h 



7 Mi»7hl3 U *X 7 7 3 >3?a.y- h*§& 
(125pg/ml S t r e p t a v i d i n-A 1 
kaline Phosphatase conjug 
ate (CLONTECHS/0. 2MTris HC 
1,0.0 5% T r 1 t on-X- 10 0) ZtDltf 

DyhU ^St?l O^MH^Lfc. 
[¥i^fflIE3] 

sum* 

[ttiE*f*3IB«] 0 0 6 2 
[«iE7j&] £H 
[*tIErt£] 

[0 0 6 2] mS0Hl 0 

(1) ^f^T.i'vODNA^-UrfT— 

■£®®Wil~4. 6, 10~13*»gU *JS0il8.i 

0 DNA$0]gUfc. 

(2) IftU' 

*ifi0iiAi^«©*j*^«tfH^DNA^aiLfe. m 

[3M£*tIE4] 

mTEMmmmz] wmm 

MlE*t*3(g«] 0 0 6 3 

[«IE#*fc] 

[aiEWW] 

[0063] mmmi 1 

(1) ^^^i'NOXM/yhTlf^^M'J^X? 

mm&i8_tmm<D%&-?ji77>»miz 1 o 

s Kfc£ft*«i~4 6, io~i3*tiu mmm 

9. <h m OTj 8; <fc 0 X hl^ 7 h 7 If 3? > 7 )\>t> U * X 

(2) fctti 

^jsai 9_t mm<Djj& icfc o gjgx \*v7~y7\lv>7 

2 C^f. 
[^ffllE 5 ] 

[*6iE#£*§i£] 9§*B@ 
[*tIE*f&3tg£] 0 064 
[«IE#&] £S 
[*IIEl*j£] 

[0 0 6 4] 2 

(1) l8«.t'\CDDNA:tU:*-?-©05t 
SliSm^R^WTjft-C^SSMICl 0%*;P#^-f5 

H^4»«J8ti~4, 6, io~i3£&au mmm 
8_tmm^m\z £ o dn Azmfevtz. 

(2) &m 

SWJ8 iRfil^TjStCiOH^DNA^aLfc. *S 



(12) 



2 \zm?. 
&wm je 6 ] 
mmt%mm%] mmm 
mmtmi3%] 0065 

BSlErt£] 

[0 0 6 5] ^Jgfiail 3 

(1) fflSi'vOXM^^hTtfv'^y^U^X^T 



#M¥8-2 3 9 7 5 

Hfl:-&^{«1~4, 6, 1 o~i 3s*au 

(2) fcta 

£g 2 {C^-T. 



HiltiB] ¥f£7*£8£2 3B 
[^ffiiE 1 ] 

miE^mm^] mmm 
mmsmmaz,} 0005 

[0 0 0 5] 

[^»jE 2 ] 
[«IE*t&#§i£] W8H# 
MiE^J5B=S] 0 0 15 

tools] ±iei«oMttt(t mzM, y-oi 

x;k fj.-^ *y>3., ^7*-A, JR. 
#h 7yfn-, 7>-K X7-f F&tfjfflU&i&gig 

[^«IE 3 ] 

[}$IE2k&«S£] 0 0 19 
[*iIE;fr&] £M 
[ffiiErt^] 

[0019] x. ^aicgtfltStt* z.o> 

mzttt&mjtmiiisTte. -oh, -nh 2 . -co 



OH, -SH> -NH7)l*)V3iiii&G-?%tt.&®imi 
^JVt, %W&i?'(V>'7*—h2 : Z)VL<DR!&\Z£? 

[3^«uE4] 
BiIE*fg*S£] WSffltt 
[«iE*f#»B«] 0 0 5 2 
[ttiE^] £5 
BiIErt£] 

[0052] (2) mm 

fo&mi (0. 2M NaCl/0. 1M Tris 
HC1, 0. 05%Triton-X-100) 0. 3 
m 1 71 0#-2o3lsIft#U HtC, Jfc#?£2 (0. 1 
M NaCl/0. 1M Tris HC1, pH9. 
5/5 0m 1 Mg C 1 2 ) 0. 3mlT?10ft#l/& 
I. IfSffltJlmg p-Ni trophenylp 
hosphate disodium salt he 
xahydrate/0. lMNaCl/0. 1M T 
ris HC1, pH9. 5/50ml MgClz) 
0. lml £in;t, 2mfSm&Kfe-2Htc. 2i$ 

&Vx.)V\Z-z>^xmt\Z&Z>3&&M , &*:no 

[3^*1 IE 5 ] 

mimMLwm%] mmm 
mJE&Mmm%] 0072 

[0 0 7 2] tfctfe^d 1 7 (^StCi^DNAO^ffl) 

7r-W^-M13mpl8©lac' Z®^*© 
vjl/^^n— x^+M* 6> 2 9b a s e 

U DNAMI (MILLI POREttS, Cy c 1 
onePlus DNA/RNA Synthsize 
r) fc«fcD, &.T<Dt&m&mODNA$:&I%Ltz. CO 

MDNA03' *^e.2#S©BB?iJ<D©Blc:«, S 
S?W X his X h 7 t£ 5? > T;P* U 7 * X 7 r * — If n 



(13) 



8-2 3 9 7 5 



X7*JP75^-rh (M I LL I PORElfcSJ) 

5' **g»Cte> 7S/U>#- (MI LL I PORES: 



«SH2?>J 2 

5' Ha_N-GAG GAT CCC CGG GTA 
CCG AGC TCG AAT TBC 3* 



^issAEiSff^Br i -is- 1 am 

(72) mmm «- 

ytaz&&$.&mm#mw 1 -is- 1 am 



ym&fc£.%.mm 1 -is- 1 a m 
^«S5tKs«f#mBr i -is- 1 sm 



